Introduction {#Sec1}
============

Very early neonatal death is any form of newborn mortality that occurs within the first 24 h after delivery \[[@CR1]\]. According to World Health Organization (WHO), in developing countries between 25 and 45% of neonates die within the first 24 h after birth \[[@CR2]\]. Reports from Ghana clearly indicate that national rate of very early neonatal mortality was 16% per 1000 deliveries \[[@CR3]\]. In the Eastern region, very early neonatal mortality rate is 15% per 1000 deliveries \[[@CR3]\]. Very early neonatal risk factors such as meconium stained, hypothermia, prematurity, low-birth-weight, infections, asphyxia and birth trauma increased the risk of death in very early neonates \[[@CR4]\]. Meanwhile, data to describe the situation within the hospital settings are limited, considering that a comprehensive record review has not been done. This research was conducted to investigate the maternal and neonatal characteristics that influence very early neonatal deaths in the Hospital.

Main text {#Sec2}
=========

Methods {#Sec3}
-------

A record review of neonatal deaths that occurred within the first 24 h after birth was conducted at the Eastern Regional Hospital in Koforidua, Ghana. The study was conducted in this hospital because their annual performance review reports revealed an increasing rate of neonatal mortality at 26, 28 and 35 per 1000 live births for 2012, 2013 and 2014 respectively. Only quantitative data (number of live births, gestational age at booking in weeks, previous neonatal deaths, number of women attending antenatal care (ANC) and postnatal care (PNC), and number of deliveries, birth weight (kg), Apgar score at 1 min and Apgar score at 5 min, etc.) were extracted to obtain and review patients' records from January, 2013 to December, 2014. All babies delivered and discharged (Dead or alive) within the first 24 h after birth from January, 2013 to December, 2014 were included in the study. However, newborn babies that were referred from other facilities to the Regional Hospital were all excluded. This was because almost all the referred cases did not have complete data required for this study.

All neonatal and maternal characteristics were recorded using data extraction sheets. The data extraction sheet was a manual template developed by the researchers to capture the demographic characteristics such as age of mother, marital status, educational level, religion, occupation, etc. The neonatal characteristics of the babies captured were sex of baby, gestational age in weeks which was determined using the antenatal records. The normal gestational age was determined as (37--42 weeks), and abnormal was (\< 37, \> 42 weeks), birth weight (kg), Apgar score at 1 min and Apgar score at 5 min. An Apgar score is a rapid general assessment of newborn well-being. It is used instantly after delivery of a newborn baby. These tests are conducted at 1 and 5 min from the time of birth. All deaths occurring within the first 24 h were marked as variables of interest. Data analyses were conducted using STATA SE 13. Measures of association were made using Chi square test. Bivariate associations between Apgar scores and all other variables under study were determined using a significance level of P \< 0.05 and 95% confidence interval. Odds ratios and confidence intervals were computed to determine the strength of association between the risks of death and survival. The very early neonatal mortality rate was calculated using the standard formula \[[@CR1], [@CR5]\]:$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$${\text{VENMR}} = \frac{\text{Total number of VENMs}}{\text{Total live births}} \times 1000.$$\end{document}$$

### The review process {#Sec4}

The researchers sampled all records of live birth, giving 9961 live births for the period under review. The researchers further selected the total number of babies referred to the neonatal intensive care unit but excluded all folders with missing cases and those with wrong entry (this was determined with the support of facility staff), giving a total 811 neonates. Folders were further selected based on neonates who survived and those who died within the first 24 h after birth. This resulted in a total of 87 very early neonatal deaths.

Results {#Sec5}
-------

### Demographic characteristics {#Sec6}

The demographic characteristics show that majority of women who went through delivery fell between the ages of 18--35 years making up 77.4% of pregnant women. The teenagers formed 10% of the deliveries and those above 35 years formed 12.6%. Majority of the women had Secondary/Technical/College certificates making up 38.6% of the records reviewed. 92.6% of the women who delivered at the Hospital were Christians and employment rate was 72.7%. A little over twenty (20.3%) percent of the women have ever had their children dying at infancy. Table [1](#Tab1){ref-type="table"} below gives a detail account of the results (See Table [1](#Tab1){ref-type="table"}).Table 1Demographic characteristics of postpartum women from records reviewFrequencyPercent (%)Maternal age Below 188110.0 18--3562877.4 Above 3510212.6Education level No formal22728.0 Primary24530.2 Secondary/Technical/College31338.6 University263.2Religion Christian75192.6 Muslim577.0 Traditional30.4Job status Employed59072.7 Unemployed22127.3Number of previous child deaths None64679.7 One or more16520.3Marital status Married57070.3 Not married24129.7

### Maternal characteristics and neonatal deaths {#Sec7}

Out of the total number of 811 records reviewed, 89% of the neonates survived and 11% died within the first 24 h after delivery. Male children formed the majority (56.4%) of the deaths. At 1 min, among those with normal Apgar scores, 12.1% of neonates were alive while 2.3% died. Six hundred and seventeen (n = 617) of those with low Apgar score survived (87.9%). A series of conditions such as pre-term (30.9%), low Apgar score of 24.3%, and neonatal Asphyxia (20.2%), accounted for neonatal intensive care unit (NICU) admissions (Table [2](#Tab2){ref-type="table"}).Table 2Bivariate analysis showing maternal and neonatal characteristics of mothers who lost their babies as compared to those who survived within 24 h after birthAttributeMortality statusChi squareP valueSurvivedDiedFreq.%Freq.%Antenatal status Non-attendant365.089.22.6520.266 Attendant64091.37687.4 Not regular attendant263.733.4Gestational age (weeks) Normal47067.04652.96.7800.009 Preterm23233.04147.1Previous neonatal death No66094.27788.54.0750.044 Yes425.81011.5Birth weight Normal (≥ 2.5 kg)36652.13236.87.0310.007 Low (\< 2.5 kg)33647.95563.2Apgar score 1 min Normal (≥ 6)8512.122.37.5920.006 Low (\< 6)61787.98597.7Apgar score 5 min Normal (≥ 6)20429.178.017.4480.000 Low (\< 6)49870.98092.0

### Bivariate analysis showing maternal and neonatal characteristics of mothers who lost their babies as compared to those who survived within 24 h after birth {#Sec8}

For maternal characteristics, the age of the mother showed a significant association with very early neonatal mortality (P = 0.032). Those below 18 years were associated with fewer deaths than those above 18 years (P = 0.032). Again, parity was significantly associated with very early neonatal mortality (P = 0.002). Additionally, very early neonatal death was also associated with low birth weight (P = 0.007). Furthermore, a woman's experience of previous child death significantly determined the mortality of her next child within the first 24 h after birth (P = 0.001). An antenatal status was meant to verify whether the child's mother was attending antenatal care (ANC) before delivery. If she was, then we went further to investigate whether she was a regular attendant (4 ANC visits) or not (less than 4 ANC visits). Also, gestational age was determined in weeks using the antenatal records. The Normal gestational age was determined as (37--42 weeks), and abnormal was (\< 37, \> 42 weeks). The Apgar score at 1 min ranges from normal (≥ 6) to low (\< 6) and Apgar score at 5 min normal (≥ 6) and low (\< 6) (see Table [2](#Tab2){ref-type="table"}).

### Maternal and neonatal characteristics that influence very early neonatal death (multiple logistic regressions) {#Sec9}

Multi-parity (more than one delivery) reduced the odds of very early neonatal death by 30% (P \< 0.02, OR 0.69, 95% CI 0.52--0.9). However, mothers of lower educational status were less likely to experience very early neonatal death (P \< 0.30, OR 1.07, 95% CI 0.88--1.64), but those with previous neonatal death (P \< 0.001, OR 7.93, 95% CI 2.83--22.19) were significantly associated with very early neonatal deaths. However, gestational age (P \< 0.69, OR 0.86, 95% CI 0.41--1.78) and antenatal clinic attendance status (P \< 0.12, OR 0.66, 95% CI 0.39--1.11) were not significant factors determining very early neonatal deaths. The very early neonates with low birth weights were 2.1 times the odds of dying within the first 24 h after birth (P \< 0.04, OR 2.07, 95% CI 1.21--4.34). Neonates with low 1 min Apgar score were 69% times the odds of experiencing very early neonatal death (P \< 0.03, OR 1.69, 95% CI 0.65--3.56) and 5 min Apgar score had about 7 times the odds of experiencing very early neonatal death (P \< 0.002, OR 6.67, 95% CI 3.78--10.43) (see Table [3](#Tab3){ref-type="table"}).Table 3Logistic regression showing significant risk factors that influence very early neonatal mortalityFactorsCoefficientOdds ratio95% CIP valueMaternal age− 0.0090.990.941.050.769Parity− 0.3580.700.520.940.020Number of child deaths3.54834.7518.2266.24\< 0.001Education level0.2161.070.881.640.301Antenatal status− 0.4230.660.391.110.117Gestational age− 0.1510.860.411.780.685Previous neonatal death2.077.932.8322.19\< 0.001Marital status0.371.450.712.940.304Job status− 0.1620.850.441.650.631Birth weight0.7282.071.214.340.041Apgar 1 min status0.3321.390.653.560.033Apgar 5 min STATUS1.8986.673.7810.430.002Constant− 4.0650.017\< 0.001

Discussion {#Sec10}
==========

This study sought to unveil the maternal and neonatal characteristics influencing deaths that occur within 24 h after birth. The study revealed that out of the total number delivered, over nine thousand (n = 9656) of them were live births (97%). This agrees with a study \[[@CR6]\] that shows that out of 5845 newborns that were delivered; 5689 of them were live births (97%). This generally implies that deliveries conducted by skilled attendants give very high positive outcomes.

The very early neonatal mortality rate was therefore found to be 9 per 1000 live births as against the National and Eastern Regional figures of 16% per 1000 live births (160 out of 1000 live births) and 15% per 1000 live births (150 out of 1000 live births) respectively \[[@CR3]\]. This implies that the hospital is doing better to ameliorate very early neonatal survival. The results of the study also agrees with the findings of the Afghan study \[[@CR5]\] which indicates a very early neonatal mortality rate of 7.4 per 1000 live births which is a little lower than findings of this study. The very early neonatal death rate is rather high if compared with the United States of America (USA) which is 0.91 and 1.58 per 1000 live births \[[@CR7]\].

Multi-parity reduced the odds of very early neonatal death by 30% as compared to the primiparas. These results support the findings \[[@CR4]\] which revealed that parity is associated with very early neonatal mortality. Gestational age and mothers who have had previous neonatal deaths were significantly associated with very early neonatal deaths. The study is consistent with the findings \[[@CR8]\] by revealing that number of previous child and neonatal deaths were associated with very early neonatal mortality.

Apgar score at 5 min was the main consequence of risk factors contributing to very early neonatal mortality. Other studies have tried to establish an association between multi-parity and low Apgar score at 5 min \[[@CR9]\]. Earlier studies have investigated the factors influencing associations between 1 min Apgar score and poor neonatal outcome and have identified birth weight, and prematurity to be the neonatal and maternal factors contributing to deaths among neonates which is partially consistent with this current study \[[@CR10]\]. Low birth weight babies had 2.07 times the odds of death as compared with normal weight babies which is consistent with the study conducted in Nigeria and Brazil \[[@CR8], [@CR11]\].

Conclusion {#Sec11}
----------

In conclusion, births within the first 24 h are a critical stage to earmark for interventions and therefore, the babies need to be critically monitored and supported within the first 1 h after birth. The women who gave birth more than once (Multiparas) were less likely to have their very early neonates dying within 24 h after birth as compared to the primiparas (first time deliveries). This may indicate a lack of experience in timely breastfeeding initiation among the primiparas leading to the very early neonatal deaths in the first 24 h of life after birth. Mothers who have ever had any of their children dying at infancy were more likely to experience very early neonatal mortality as compared to women who have never recorded any. Further research is needed to unravel the factors behind it.

Limitations {#Sec12}
-----------

The study failed to assess the hospital data on still births, which could have influenced the prevalence of very early neonatal deaths. Mothers of the children were not also interviewed; therefore their opinions about very early neonatal deaths were not recorded as part of the study results. Again, the study was only limited to very early neonatal mortality and did not assess mortality among newborns who survived after 24 h of birth. Additionally, data collection was limited to a single hospital and therefore generalization of the findings is limited but could be considered indicative of the context considered.
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